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• c# (3>? u£js*±J i^(jdL KU> b I4<vi ((^ (fij) jt e*rj 

- J% zL UyCt^ t (JL-^ b£ ^d'ijtj) I^l, J>f I y^/e-j \A\A [fb) J If (3 AdtyS^jfj tjr 

-£-OlJ %\£*}j (Jo A i£le~(fll)bAA J & 
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JJi cfi uii i,(jv/j ^>j/ r a \AAt JJl XXX^J^ tv y i 

X^X‘f~i4X k ^X v '^^ vu Xyyyx^X^y^^ IJ7 -^^^y^^X(3~^iX-^jx v/r ^ 
A \jf\i cj)\£— o!A Jt c/V^y j i£*Jf (Xj l tfyjiSg— tt/CX' 9 -’^ (JvlX>X ( £— t* i^v c/1 >X ^ 

~<z~ Zlfw c— if I t'* Lc l>i \h(fij } A £sAj)\£- frD<&£L li i—y^vV (£ I^Ci \f\Jjj&e>) I 

^ (J" I ^ fe j l/lX (J j t\ J11£ I l 2/i I ^ (XCt J1ly Ufi(Xj l ^ iJJtL- ^P'j iJj A) IjX tv l^ I (j 2 ^ 

-<£_ t* if X £X I52_ [f£ \yj^A ji * ^—/l/ $&P'jf\jJ b AA j A 

^AcA.\ yXX-(j > (Jm A ■ A iXX t 2-StftCiflJ!AA$ j?A 

j)\jA^A*A ^A/AjiA Ji '^)j>i£.S<z r ^ tjav (^ ^(j^/ijv iXXx t/£b/*,iuri A u^c 
Xyy<A^X AAAA^ &X t/f^yujW tx^XV^^' tfx 

X^X <?‘A y^ J,} 'A A ^ V/X- A 3 L J-XX XXX-’X /y i/* t/cTt ^X I^l/i bvyXi,—^ 
c^c yXu t tfy Aij? y if X ’CsP'jA A A\/a\. y A4- X-x L A* a a 

\SAAj*)j XC^xxy^ ai x- ixx^c^/j^x^y^ ^ x wXx ^ ixij t xl 

~a^ j, a 


-<3 1 A^fty^ PAA^^^^-h^'AA' 

^A- A\s<L 1 _J u>i xx ^ Xv A*< ty y y^v c^y ^ii ^ i—x aAA A~ 

Jyijv if^Xr- ii j l vii cj i t--.j> i x 3 /otl >x ^a^a? 

o) lie— A Lis ^/<> ^ X (Cx t /yX (j/x >X ^J * 1v>X ^X »-> t > v y 

~ a »A> (*aiJmi (Jy i/Xy y*- AJ’A a~' << ~ xi y^ i ux y ^x 

lyyTende^>X)XiJyyy / - , * 

(3 ifv^&x J^y 6 i ‘ a 2- & u yy ii/^V 1t>f ^ 1 aAS6 aa^A& k>* a a t* if 

x^ifvxy^^ty^jX^f^^x-^iivwX^x/ir^xxyx^^^^ 

c//x X 7 }jAA j ^ * a$ y*- if'<4- x^ x/^ lT A*^ x^* u j u cC/ ixi 
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d , ^(j~i/^-Ui 4^-^ j > u ^~ 3-^ S<i— ^ fO*i/* 

8 A If <z- j p i <c- iy if‘j £- 1^9> (/^ ^ jL $ (jjf {j/^jt iJ\JtC s> i/(-Jj i£<(jt jL $ ijs. 




J^-j Jlfli ^^LflJlj j^bJ( j-o Jl3j l^"*Ai j LU^- j%-L^j <ulp <&( ^ JJ-^J l)' nJU^j j*J1 j£ 

(I I :-bbr 

yCl~ j ^ \£ u^'ij^ti'd u!f. ’j u!fj*p_ I ‘ Ujj {Jj ^ i) \yji> {jt b & L Sf \P**U~ if iJ S^ ik* 2 ^ 

-Lj: i^i^'LisM^uTj^j/’’ 

*?£- Ul^^(J/Jvi> (0 

?^»Xto>f(TLtX/" (0 

(r) 

(jXScf^sjt ^Mji\ j/j U A J L c/^ > i Jf lTcA^V 7 ^ l/ ( 

) l *zs t> (ji ^ l U Uvj 1 uJ jA"( 3^ t v c/u~ d j f k V^ J I* *Jf Si) 1* ^ *A L - u£ 

vA^ 6 ' 




^ iI 

' ♦♦ 

^d)tijislaJ^t&JiJfi^ijjJijjJ^Uujis'livj”^(<^c;T/ (r) 

( I AA:Col ( 3 

b jy m J bfl j*>bJ IJI ji^bxJbl jJL^bJfl^xJl^JtS jJSj Jl j^Vb jtlgs* jaHjI 

^ i 

(^A:cJ^l-Ji)J‘i^aiJic^^ii jiji^^b^^f (r) 

< Jbij^l) f&LM iJiJsxjJ ' jij>u \J£a\ '•£— U~ 

(r^:col 


N N N * 

(r/ r ♦ a)_ ( *£*Jt^3 ^ )\\ j^c^«~Jiu!ii! J j^jb jijUJii 

(z.r &&: ( *ij/i r f": 

pL^J &*{£■ 4il) ^jL *0 4il\ (Jjttlj Jli(Jl3 4)Jl •bjp^^p [jt (r ) 

(ftS^iobS'/zraz.) 

9 

^jo j4^4to L ^^i ji^a^LJt (^) 

J JUid 4j*kjb OtXjbj ^uxl ^£*xJl (toLfe Jl3 4^%1 p ^JU? ^1 ^)1 £>1^ UJi ^%-yLv<j 

<Al <odl J j-^j^lijfj cuS^ jl iv-^i 


J^-b <&1 j3l3^U^ jlS* jl tejJj&^li^x^-^Ul C^^l^*XfcOJJ&jjt^c£jJl iJJfc J jilJ 






5 




jJl ^lp ^ *L*lp ^ ^ cJj^j l)^ Jj-^p cH ^ *A*P ^jP C'O 


O 1 ^ 

fij lS .Ua3l ^ ^UJ| vUO- JjJ* J 1 ^ 1 yj-»j jy* <v*l y-^'j :^- if- Jfrf U) 


(i :^/1 & ♦z.i :^jJl?J' 

(ni:(j^9:^/r:^/(C^*! /j^^Syu[}J'^^j6i‘^yij>^^^y i j{jt^^j)\\^ycj[}J'ijtiJ'6)( l iy: 
(lA:^//l( r :^/r:^ / fc^*!!y</L^X^c^Aw^l~lf L 


(• *: j^/ • j^jj"i'jcAU-t 

iLL^-A-flCJlS"j^jUaJb^tiidLa jlS”jljj^^14111 A-P^P (ll) 
lilj j*AP *XAlP lilj lil l^»b^g£y J}lflJ 1^31.iff»-<u£ Coils' 

(i ♦:<_/>/ 1 :^ ( Jujj> 

J*j*M '>Ui^*i*i' r L-JUibiJ^jjii(ir) 

(f j^ ( L r » , ^'ob^yi^fc^'^ c gj!^j'^'j t ^A^'0'jj)-<Ua cr >jijL r 'Jaj^'^j^lJU 

(f p < Ij^/ I (ir) 

(l*:^/\ O) 
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J jjojJb ^JJg <uip 3 jl ' jJojJb V' 4Jl J yfi _il) 4jbjJs> ^OPJ* o*3 

jJs jJl jl3jj?Jl Jj jj*JLlaJl^i jJ J^«Jl j'aJ J-iafl'ili 

5 j-i ^il4 r jPbu^- , iMOl3*>bJl L 5 j^%^*il ( ^j^l j^xJlj J*>taxJ') ( jijib-^^lp jljbP i^b jlbJlip«l~jjj 

( J ^ ( ^i^l cg jlJ' (>g iiia.^»/ fZ. r J 

(rrA: J fi/^ ii } J ^\jo^\^i^\ j3 jU^ioi^^jbiJisii yJ\jS j) 

(rrr :^/^/1 aa : cj\s yLhs jj~-^i j) 

( j ^ljiil4jbl/1 I / I IPjJijJl^^ywJjJbt^SjJsjJlob i fcUs£)lol^ it ji«Jlfc*>lpl^l.i£ , j) 
b^j Jbjjla ^gip dJL^xj jl <d ^4j-P'J ^ylPxJj' <uk*j la j~^Jb 4 jJi>'. ^ {jt (J\s 

lb?&l 1 »LAj 2 ->^glp4 jJii Jl jAj^^.bixjlj»iy -1 ^gip ^1 j^~ jAlal^io ^l^ldJtijl^lpS jJi> Ij^Jj’sjylJl, ^. 

4j-«l^JbJt J >-1 I^^JbJl ( 4 5 lpL r *^-lj<U*^ ( J?xJS.biapJl jij^^ijS" jAjp£?% J^l?UJl s.UUjl I ^bJl ^Sjla^lj 

<Ul^jS.bJlj^c^j^Jl^jJ^iAjlal^ljjl. JaJ.l?-*i'»J^Pf' J^J b-brjl jljg.L,-J'»LP 

_4lt r «Jrl jjl JjuLJ JUJlJl?-! jj^U % $j< r +Pr\jpL~jd\j£jj»2l5\£3$ J^Jb^l^^Lp^l j?-^ 3UJJ J^-4Jlajl<U*jb^^lp 

(UaiiiobT/r*/i:jii ^Ji ^i^iaTji^iobr.rr/r^^A^ji^Jbj) 
Jj?- ^5 ^yu 4jJ dJ Jj?- ^1 ^<dlaj ^rfUtdij ^P ^JllaJl £ 8 jJ jjb;Jl jlkl.Jll JUJl 

C^JajAjlobfli^a j^j^jl^lAiLaljs-la^ j^J^jjP^UJiWl^^jJjl^jjJuk^x^ 



(bblf ytuJl^jj jj*)te)l<-JlJliLAl j^JlobS^^r' £Cs/Y* \ j^/&;^),(^..ii?pUj^4Jlpj'^ g ^fli'j' 


(r' r I Ij^/'l :^)_4ll^aJ? ^ ..IjA.Ja. X jlaO j«$> jJ'£)'4 j*2> ^JljAjJ^Jl Jjjjj 

yi> jJb c /bV < jil»iJbu_^UJ^4 j3li ^\'.0~jtj&j) 

^ ^b*~ji^JJobbjjcJlobS* 


Ol 
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(AA^l^y^l^C-O JJslJt4LUbj < i - _^i ( ^Jl£l^UjuiljLxPbc r J^ *LJlj jbi*i1jJJUi*)lj Jl jd^l^^lpjjJLIaj 

JJplJl *Li? l^o ^"1 ^bwdJj ( J^ jJl ^cj*j l« * <bUJi ^3 l$3 ji^ jiAJl Jj3l j^J Jlib ^ C*w5j <w*^j lil Ja3j 

Jjj<ib^ JUfl&^lj44<a<d Jj^f j ^.>yQ-U jAU-i jj?Jl jt^ipl ;j^J\^j_j^sJl^<uUJj 

(ni://r:^j^ij 

^3c-^Ji j^sPij _jjAw j*£" 0 o ^ WP ^L<aJb j»*«J L» £)l 0 jjPj ^j^lflilj 

Ub- jl£ <ui ^3 4 <> ,/?*]' <d J^a?- ^-LaJb j <d ^ ^ ^ <b-ly» CJlS' JiliiJl j 13,^1./?3ll j buLxJl 

t3^bsjj Jjyiaalib- ( ^&j*i3.A?-tj4^-J«3 jUJl (»_^JUj^ J' jl34juLtJ' ^ Uij _lj^Aw 
<Ul j\ i i m fii\j ^jj\^>-\6 Jl3iiid jJaj j_ jAwJl ( ^3t»_£la ( ^P j£LxPt<b*}( Jjb*)lj 

Aj*J ( ^Jfi j*)l C.«~J *ij jL?xit -lgg«*i jj’ 5 IIj ^jjJt 8Ojbb"l3 i»p)b ^£jlssM 

jA j JJ?lJb JU JS^t ji?jjJlJbM jl^3 *L?-1 j 4^-j ^)p oJju j Ia jL»- 1 J*3 i_^JU 

(^ujH^urr^rrrvq 

£30J jA toil 0^3 jL^xit (OS^j 4^-jJ-U ^wvw2 jl J^-j £ >jL*JJ 4aA**J) J^- Oj-J ; 4JU?b-j 

jj<?g?i^ Ait Lj J^sJt ^1 AjS \ £4i V oJ CO-JUj ( o \Jlj £ jL*J i jPj j^gJI 

£^3 SJU^I 4 J LjU jjy iL^aJtj jJl 4^-j ^-Lp 4 J C^J Jj c ^SvJoS^ ^-Ji 2^OAJ b 4 J J^jl Jp- U1 

4j^ ^ 4^P ^jjgLxP’^' I? dL-0>^[i Lo <U^oj ^ d^i) 4^P J jj lil <UP 

^p\sh\ ji j-2xj 4^3 ^^xJl 4 J C*^4jL1? jJ( (w^U^ ^j4^j ^Ip SJU^l C*jtf 

j-®^jldOjuU j c S-dJLjxibAi^^j-<Jl J^ul^3bxJl3 ^ jj-0ai(£3 j 4?-j^lp^SJU^^II A^-j 

: Ut jl lyi^l> IT^ u ^"_ij^l^IjJL-.japiil^iiiJ jj*)” 

4j j^b^UJi?4^^^Aj£ioJ j(^-^1(4j Ui j\^ Jllaj^f ^k^U3j^>^J( 

(1 ori^/ri^cj 13y)_ 

JJLIb^LJs jJw a ) llJ^jjV'C^Jjp ^jAjjXfrZj£i+p\ (iliJ^Jb^U^^jLiJlS'<u^-$.L?-^ La^_. }\ 

( I Z.A/ I LL'.^/^ :^4jj^j^jb3)_^*il^jJlCj'jJjflJj^j3i' 
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jj&jlojij^^^»^JLiLwi4g'llaJ'jj^sd^jbjiliojJcjJb^l^t?-Ijb 

s-UaiJi obS* ^3jJl ji-w^aJ jPU^^JIp ^ja^uJ'^f <U~a ( j3^JV'i3 j*>^ a<Xp-\ 

(kb * \jfi/YjpJS\ 

{y 1 Y * j^-)_« jJj jJl> j)jIu*>b*JtiLJIjb( ( jjJ jiaJl^ol^o) 

JUJi jl^Jg jlS* 1^1* ^ L* 

(jJbP j^bxJiolJliLAl 

cAbJlj jibdlj bbbl»^suJl ^J*)b»bwj ^jljJhj ^ git, t ^S Jjfispt j jjJJ l jA (j£ <Ub.A?-i£jbd 

(f ^: ( jp)^o\ u < r ^aj(j\i j*}\4jkS' ^ 

(L*\jfi/r\-£)Xa*\j> 

j*J lili j*U)ljjjj]aj jjJa?x*Jl Jbjl^ £/ 

jJudjp -\lili jU^b ijjk?fc« jb^<dU bJuPj^^iaj^b^gJl <-3*51?^ U?^»<b jS"" Jbu J^-d JbMjjj jb(jLi IjJlP JL?»b 

(A j /> jc/j'"*) .' •Ghr *^ ''3~ 

(i aa: jp/ri^fltaJWt Ju^jjL^JjSibjJicJU^iiiu jUili jb 

J^L- ) 2—/i P'ji I \jyi Z—/C & I <£u L £/ KteL(3~ of P'^i £— ijZ&L. {jJ b (fy 

cy. ?jU)-£~ Z&<L- (/l/I /(jo^ d}j}\-<z- C&J— jib/jf'ij'irr '/l Ij'ti 

f[’$ j» b 1 ! <z~/£L r ij£-\j'lf ; sL-{j/^*<£- 1 tJj I &\<z~Z — f\ji\)J'\&[j)\-l)J'f$\<z~\jZ{J*'2—{j\ i J^\yi 
(lA9/1AA:^ll:^/r:^c^ \/j\y.^^^^pjj}\)r' [ i^t / i7.L r ;j :i J}^c-'y ,l ft^Jl^'ijy} , J'ji\} 
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Hyi s ^ U* ij\ (£ 3 & XJL X L- U <L- {J I ‘<z—£L >* * &/. b J U d 

X~ eft* (j^c/ > U i (j^ i (/i yjL U 0 i lf& Zz & l j&ijt ^\j* iSiX^XiJ*) 

(I ♦ ♦9i(j/'i9:^/r \jsj |^/ )_<^_ ^r'j Iv^v^iJ hjZX b$jfXX <<£_ 1 i^/z^-'Z‘ )J ^d^ e iX' 

\j \S\ji£‘ i ^f<X i/iX^ bf{j>jj ifsiXi i< \j if<z~ bz £- ut 


#A/I */ If t l/v^> <r< f-' *t \Jy:X £- bZ Xjj ^P'ji'y If Lv <<£_ t* Ifif 

[j l b>Z^J'iJybZ-Jtflj t?i// 

b^XiijiiJ- <L S^zX{j\ 




1 


^tjly 

(JlVr" 

)^S(o> Ji^£ u? z ——/Oi iJ^^jiiCii oo^^Jz yt)O0\ SZ~\£j}\oC bj^&’jijZjiji ijtjvj'i 
Z — f{jjy^ij>/^iyjsC^7ij[)^f^^ijL?‘ijj Z—y& O?^l0jI zZ-Jj& oZ \nji\Ji ijf^jj.iJ'tAiiJ'iJjj’/^ji/’^^ 

-02 

J l 1^ i J t ^ ^ ^ ^ k 9 J 1* ^ ^ 

Z—ti^(Co\\eQ\r\)“ij^/’’^\2ijljiyQeij2 2—ti(j'<Zr0*^ J) iU iJ £J / O*^'-U2 2—* ! J^ i '&‘ ! ^'Oi{J' o) ti t ‘^-OG<£-j 
j)<r*S~*^'Z'^^‘-U2‘Z-rtJ'<z~ i >ji ) 2—^‘U2Z—tf\0*'iZ2~j'j?si)ljtjZO’‘O!!Z—^A c ■OS'iZZQ)jj\p o^^” Ji Oij2 
O^^cL-j^fiftC. L. {jLs£2Q<d .c j7 f <£-S"i?j^AAijto\£„i}^{S^^ Q^^OO^oZ y J! Z^-)iy.^ i ZZi‘‘iX^S/’ i ^O^^<- > 
Ju tfftfiJ'ijjiiSj.j^uZO^')^ U£^^2.7c( ( z_\2 ! jiJ(r > 'iijj» / g}j2'j)\ / gjijZ 

ijbf^jOOiU-OzfjloZ bjijb ly^^o^ 1 3(?tj2(jZ / (y i ^sjOtJJL)fjZiOj)ibj/?jZi)lp 

<<£_ I j2 Sjfc?- Lty2‘ 0‘ } ‘ 02 Z — fi}^2‘ijO^’’{jitiJ^(}\)l^ij')\))J^j)\<Z-t j . y2fJ*J'o^‘<£-\j\? ^yijSp’i 

J} J & O^i d >CfZ- C? j 0 & i t O'O 02 Z— & '<z— * 0~ 0*\ J * 0 1» Oj> i (-/ G e I i ij O/'iSoZ & > f {J-ktf 

~Z~0 OtlZ i/o/J 

iC^l^u^^Gelatiri Vegy Gelatin 

(fd c/V tyii—JO'^'oi ‘£-<£-&?^Kosher Gelatin 
f^0L>z2*s„^)0L)&[J^‘O2^^&o„£O)ZL> r <0'^^£)y2l.o? ;> Z0k£f\-<i-£ : )j)\ Jii^li^^^iZlijyjj^ 

- U ty^) IPjO y U^; Ko s h e r(J^~J*p_ w^v// k (Jl^ (3^£> £✓ y 

f ty^A^ f* ^ L l<£_ J U^ojy? j/1 c~^J) J 1* If l?C>£ 

0^^~ iJ^iJiiJO^j? iJ^jijiij^i iJ^O^iJ-^O^iO^ iJ^Cfoo <J^s„j^(^J'u^‘^(f'6< :: --0. J ' ) 0 J 'o^ > 'OO^S<z— 
s)ij^O^ZZJiO)('i7ij!ioty-^O^ijtiJ) l l^‘Z^^iJ^jt^^jO^O^i^^^^y:c^^f^^ J ^O i:: ^ZZJOb^ 
&iJs\/'iOlIiSZ^O 0~O2 jblif^l L<(^Z_y^^^c^Ur^(Xc ^^*»02 Z—sz OO 
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l> * * ** ** t V 

^ {f^j^tj/tfiS^ l ^ til ^ I uO^^ (f vjft?/ 

^%\f'J^)')<Lj*<L^\‘J?>.di (Chemical Properties)^U^i/^(Ji/l^42lJVfl? 

J> [JiS/^A/S J>^tfe'(j'lj^_ If-tf 

-(/^^^(Chemical Properties)c.Ur^J?uff 0S/Ja//J)i l*f- L "*f^<3^ 

' ^ L * — V 

,j£tIf>7’>.j \J~<z— c^i l J'jJjjt )l 8 l/^jI 'J'c— jf\£— \J\jj\ i-/t t *>->i 

#Jll;J/u£jgij*j>i‘l ( jtfJi!;yi+i<>Atj/‘££^J'if^{s^£l-Sijfi4£^J,t)rb&i)^Xj/*A{Si 

ji i <£_ Jjj.) (I n g re 1 d ie nt:s) t~, i) y^23 i > Uv c/*i—^ ^ U? J & & ^c$ l^cA^ i f ^-3/1 c~ & u .3 
eft Jikj^f'i“ij‘j”iP‘^iJ^b)iiji' Ji^i^y«^vL^ic^ / U J ji(y'iyWu^^>3 

** 6 ♦ ♦ 6 V ♦ 

^ U 3? (J 13- <3 ■ i/< - fej*L/Ja^Ur ^ iS<z-JtSJ 1^ {f'[f'\~h‘(We-' y7 Ji^-><f* 

t/i- U>? Jj&sl- Jj U* J l c^iiJ^uSf 6- >:> <r- 3l U-^ tv^j I*'* - '! j t k- / * J J U~ if ** J [ } jt (j/2 J l 

(3LdjL3Lv>J(/ 

( C^l£ lJli£'lel ; -l‘lSjZ^/\S) Jlkk-*'IsQ— 

•ijjZ^i/- Il^*_ lf£_ U^ ^^<S t /^— If l jJljJ uJ) {f \l/[j^Jl^ Ui l (Jjtl& cl~ i-/l(-/l L* wC) 

^ i L ^ ' k y t fr^ w^L L* wT( fe" ^ tv^»^ ^i— % uf ^’ 

^XjfJ'tL. ifyi ty 1^*0^!/* i—<■ lT^— If.K £_ If (jyCA 




3 


(tf^Uv^i’rA^Jji 


A-J'\fyi^f:fe A ’(jl^y* c/^’ij'^o'71 cf ^ 4— c*l /'7.\J\S<~—j tj b 

iJ y l‘^^yjJl)^l^J7l^ / ^^jf'l7cjf^t'aj'tz- ^ ^'MJ 1 ^'jfr¥-&$'/„jj)\‘\yi.^^j l^Sifl 

TCiJ'^ i J)*?> i_-Cl ^.{Jj 2^y^/lA/ /t)/^C\ lfj'\ t f)7.7jt <i_ j^vji I f)7.7ijt U-Zl O/tjb 

i/^Jir'jtfsj Jw l _ uf L 4 w bK£ l Jl/L w/y ^—l cA^ 


• ^l)lr" 


^iXiJi^j^. fjiiCji^ 3fjjU4^!>“(^’’^“cf/’’^'/JJfj »\JM lTc^i ^iP*i( i) 

I Uof l^(J j) J J It’ ly j d k--5 J1^ L 4^_ fiS cl- d 0.if I \7*Jsi7 1* k-AAKP') 

Jf'l7)JlkL/l77~fl)ip‘(J?Z — fjl\£ j>\cC biJ^T/cf^C^ ) 
‘‘(J^^’’c^llf£bifj\^l£iJ'\^l^\tijZ^jy*ljibij%^iJ?{jZd^lfd)\pJ&j)l‘iJ% / if^ / ‘0£A £- 

d k Jj" \7S\J~f^jyiJ> )?<£_ c/ 1 U^y^At^zTj J*~i-^ <2L> A> l <->.> cd Ii-y? b£ c) U^j'ltfi/ , (( y ) 

c^7)^<^ ? J^c.;u i t f^‘ ^^ir^cA^Ca) 

?<*# fyitjZjy* 

— jb\{J^l (Kosher) IM^^ cj7^y~^ij^ (£) 
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Gelatin 

Web Address: https://en.wikipedia.org/wiki/Gelatin 
Gelatin or gelatine (from Latin: gelatus meaning "stiff" or "frozen") is a translucent, colorless, 
brittle (when dry), flavorless food ingredient that is derived from collagen obtained from 
various animal body parts. It is also referred to as hydrolyzed collagen, collagen hydrolysate, 
gelatine hydrolysate, hydrolyzed gelatine, and collagen peptides. It is commonly used as a 
gelling agent in food, medications, drug and vitamin capsules, photographic films and papers, 
and cosmetics. 

Substances containing gelatin or functioning in a similar way are called "gelatinous". Gelatin 
is an irreversibly hydrolyzed form of collagen, wherein the hydrolysis results in the reduction 
of protein fibrils into smaller peptides, which will have broad molecular weight ranges 
associated with physical and chemical methods of denaturation, based on the process of 
hydrolysis. It is found in most gummy candy, as well as other products such as 
marshmallows, gelatin desserts, and some ice creams, dips, and yogurts.[1] Gelatin for recipe 
use comes in the form of powder, granules, or sheets. Instant types can be added to the food 
as they are; others need to be soaked in water beforehand. 

Production of hydrolyzed collagen 

Hydrolyzed collagen is produced from collagen found in the bones, skin, and connective 
tissue of animals. The process of hydrolysis involves breaking down the molecular bonds 
between individual collagen strands and peptides using combinations of physical, chemical or 
biological means. Typically, with skin-sourced collagen (Type-1 collagens), hides are put in a 
lime slurry pit for up to 3 months, loosening collagen bonds; the hides are then washed to 
remove lime, and the collagen extracted in boiling water. The extracted collagen is evaporator 
concentrated, desiccated with drum driers, and pulverized. 

Production 

Gelatin is made from by-products of the meat and leather industries. Most gelatin is derived 
from pork skins, pork and cattle bones, or split cattle hides.[37] Gelatin made from fish 
by-products avoids some of the religious objections to gelatin consumption.[33] The raw 
materials are prepared by different curing, acid, and alkali processes that are employed to 
extract the dried collagen hydrolysate. These processes may take several weeks, and 
differences in such processes have great effects on the properties of the final gelatin 
products. 

Gelatin also can be prepared at home. Boiling certain cartilaginous cuts of meat or bones 
results in gelatin being dissolved into the water. Depending on the concentration, the resulting 
stock (when cooled) will form a jelly or gel naturally. This process is used for aspic. 

While many processes exist whereby collagen may be converted to gelatin, they all have 
several factors in common. The intermolecular and intramolecular bonds that stabilize 
insoluble collagen must be broken, and also, the hydrogen bonds that stabilize the collagen 
helix must be broken.[30] 

The manufacturing processes of gelatin consists of three main stages: 

1. Pretreatments to make the raw materials ready for the main extraction step and to remove 
impurities that may have negative effects on physiochemical properties of the final gelatin 
product. 

2. The main extraction step, which usually is done with hot water or dilute acid solutions as a 
multistage extraction to hydrolyze collagen into gelatin. 

3. The refining and recovering treatments including filtration, clarification, evaporation, 
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sterilization, drying, rutting, grinding, and sifting to remove the water from the gelatin solution, 
to blend the gelatin extracted, and to obtain dried, blended, ground final product. 

Pretreatments 

If the raw material used in the production of the gelatin is derived from bones, dilute acid 
solutions are used to remove calcium and other salts. Hot water or several solvents may be 
used to reduce the fat content, which should not exceed 1% before the main extraction step. 
If the raw material consists of hides and skin; size reduction, washing, removal of hair from 
hides, and degreasing are necessary to prepare the hides and skins for the main extraction 
step. 

Collagen hydrolysis is performed by one of three different methods: acid-, alkali-, and 
enzymatic hydrolysis. Acid treatment is especially suitable for less fully cross-linked materials 
such as pig skin collagen and normally requires 10 to 48 hours. Alkali treatment is suitable for 
more complex collagen such as that found in bovine hides and requires more time, normally 
several weeks. The purpose of the alkali treatment is to destroy certain chemical crosslinks 
still present in collagen. Within the gelatin industry, the gelatin obtained from acid-treated raw 
material has been called type-A gelatin and the gelatin obtained from alkali-treated raw 
material is referred to as type-B gelatin.[38] 

Advances are occurring to optimize the yield of gelatin using enzymatic hydrolysis of collagen. 
The treatment time is shorter than that required for alkali treatment, however, and results in 
almost complete conversion to the pure product. The physical properties of the final gelatin 
product are considered better.[39] 

Extraction 

After preparation of the raw material, i.e., reducing cross-links between collagen components 
and removing some of the impurities such as fat and salts, partially purified collagen is 
converted into gelatin by extraction with either water or acid solutions at appropriate 
temperatures. All industrial processes are based on neutral or acid pH values because 
although alkali treatments speed up conversion, they also promote degradation processes. 
Acidic extraction conditions are extensively used in the industry, but the degree of acid varies 
with different processes. This extraction step is a multistage process, and the extraction 
temperature usually is increased in later extraction steps, which ensures minimum thermal 
degradation of the extracted gelatin. 

Recovery 

This process includes several steps such as filtration, evaporation, drying, grinding, and 
sifting. These operations are concentration-dependent and also dependent on the particular 
gelatin used. Gelatin degradation should be avoided and minimized, so the lowest 
temperature possible is used for the recovery process. Most recoveries are rapid, with all of 
the processes being done in several stages to avoid extensive deterioration of the peptide 
structure. A deteriorated peptide structure would result in a low gel strength, which is not 
generally desired 

The Science of Gelatin 

By Fine Cooking Editors 

Web Address: https://www.finecooking.com/article/the-science-of-gelatin 
By David Joachim and Andrew Schloss 
From Fine Cooking #132, pp. 28-29 

Easy to use, easy to find, and able to assume the flavor and color of whatever liquid it’s 
dissolved in, gelatin is a versatile thickener for both sweet and savory cooking-it’s the secret 
to the shimmering glaze of a perfectly reduced pan sauce and the silky mouth-feel of an 
ethereal panna cotta. Mix gelatin with liquid and heat it up, and it dissolves into a thin, clear, 
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flawless sauce; let it cool and the liquid firms up into a jewel-like solid. But as soon as that 
solid hits the warmth of your mouth, it becomes fluid again. Here, we’ll explain where this 
magical ingredient comes from, the science behind how it works, and how to successfully use 
it in your cooking. 

Where does gelatin come from? 

Gelatin is a mild-tasting protein derived from the collagen in animal tissue, and it’s the only 
protein with the power to thicken liquids. You can see its effect every time you roast meat. The 
drippings in the bottom of the roasting pan owe their slightly sticky consistency to gelatin. That 
viscosity allows you to boil those juices into a luscious sauce without the addition of any other 
thickener. It’s also why the juices set into a solid gel as they cool. Unlike starch- and 
flour-thickened sauces that are opaque and creamy, sauces thickened with gelatin are crystal 
clear and syrupy. 

Most gelatin is produced from pig skin, which contains about 30% collagen by weight. 
Collagen is the connective tissue protein that gives strength to muscles and tendons and 
resiliency to an animal’s skin and bones. To make gelatin, pig skin is soaked in dilute acid for 
about 24 hours, which unravels the crosslinking protein bonds in the collagen. The resulting 
free protein chains are extracted, filtered, purified, and dried into sheets or granules (powder) 
that are around 90% gelatin, 8% water, and 2% salts and glucose. 

How does gelatin work? 

Gelatin is unlike any other protein used in the kitchen. Typically, food proteins respond to heat 
by unraveling, then bonding to one another and coagulating into a firm, solid mass. For 
example, think of a frying egg. The liquid protein of the white, called albumin, firms up into a 
solid mass of egg white as it heats. But gelatin proteins don’t readily form bonds with one 
another. Heat causes them to initially unravel and disperse just like any protein. They never 
form new bonds, though, so the liquid in which they’re dispersed stays fluid. Because gelatin 
proteins are long and stringy, they tend to become interwoven, causing the hot liquid in which 
they are suspended to thicken, but not completely solidify when warm. As gelatin cools (as in 
a pan of cooled meat drippings), the protein strands line up next to each other and twist into 
long ropes, transforming the liquid into a firm gel. 

Are there vegetarian alternatives to gelatin? 

Yes. Vegetarian substitutes for gelatin are made from carbohydrates rather than proteins. The 
most common vegetarian gelling agents are agar (aka kanten) and carrageenan (aka Irish 
moss), both extracted from red algae, a type of seaweed. 

Popular in Asian cooking and widely available in health food stores and Asian markets, agar 
works much like gelatin in that it’s soaked in cold water and dissolved in hot liquid, which then 
firms up into a gelled solid upon cooling. The main difference for the cook is that gels made 
with agar must be boiled to completely dissolve the carbohydrates, whereas gels made with 
gelatin actually weaken if the mixture is boiled. The other difference is that while gelatin melts 
near body temperature (95°F to 100°F), agar melts at about 185°F, so agar gels will not melt 
into a tongue-coating liquid in your mouth. Agar gels also tend to have a more fragile and 
crumbly texture than gelatin gels. However, agar has an even greater gelling capacity than 
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gelatin-you need only about 1/2 teaspoon of agar powder to firmly gel 1 cup of liquid as 
opposed to 2-1/2 teaspoons for powdered gelatin. 

Carrageenan (Irish moss) has a unique property: It can thin under pressure, yet return to its 
original viscosity once the pressure is released. For this reason, it’s often used in industrial 
food production, where it can be pumped through factory pipelines without losing its 
thickening ability. It’s a preferred thickener for ice creams and bottled sauces. 

There are three classes of carrageenans: kappa, iota, and lambda. Kappa carrageenans 
produce firm gels; iota carrageenans produce softer, more elastic gels; and lambda 
carrageenans gel only when mixed with proteins, such as those in dairy products. 

Some studies suggest that carrageenans may result in the development of gastrointestinal 
inflammation; however, the Federal Drug Administration and the National Organic Program 
currently consider carrageenans safe for human consumption. 

☆☆☆☆☆ 

Medical News 

Web Address: https://www.medicalnewstoday.com/articles/319124.php 
What is gelatin? Most people are familiar with flavored, colorful gelatin. But it may be 
surprising to learn that gelatin is mostly made up of protein. 

Gelatin is made by boiling animal bones, cartilage, and skin to extract the collagen. Collagen 
is a fibrous protein that connects muscles, bones, and skin in animals. 

When collagen is processed, it becomes a flavorless, colorless substance called gelatin. After 
gelatin cools, it has a jelly-like texture. 

Unlike collagen, gelatin dissolves in hot water, and the texture makes it practical to use in 
sauces, soups, and desserts. 

The health benefits of gelatin are similar to the benefits of collagen since gelatin contains the 
same amino acids. 

Uses 

Gelatin may be used in food products, medications, and cosmetics as a gelling agent. 

Gelatin is commonly found in gummy candies, marshmallows, and the coating of drug 
capsules. It is also eaten as a bone broth or taken as a supplement. 

Benefits 

Gelatin may have a range of health benefits, including the following: 

1. Improving skin health 

Collagen is what gives skin its healthy and youthful appearance. As people age, they naturally 
lose collagen, which causes the skin to become less firm. The result is skin that has wrinkles 
and lines. As gelatin is a great source of collagen, it may be a natural way to improve the 
skin's appearance. 

2. Providing protein 

One benefit of gelatin is that it provides nearly 2 grams (g) of protein per 14 cup. Protein is 
considered a macronutrient, which means the body needs a large amount. 

Some animal sources of protein also contain significant amounts of unhealthy fat. Gelatin is a 
protein source that does not contain fat. 
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